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NH2 
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\% m 



*»W«>2l-jR3We -AMmM^llllljftnih'MAM, BUI'S 



&?&^(cefetamet,CAS ^iB-^: 65052-63-3), ^?&^^(cefuroxime,CAS 
2HB-^: 55268-75-2); (cefradine,CAS 38821-53-3); 

^JfctC^ (cefalexin,CAS ^-iB^: 15686-71-2); ^dF&3£^ (cefaclor,CAS 
53994-73-3.) ft&ffl&arc Codbdraal.fiiB-%: 50370- 12-2). 
£+3Mf6fll& W<2, 2- n 1 - 1 ftftffl*) ?nCce£btanet pivoxil,CAS 

giB^ 65243-33-6) «l£dfel$3£tt l~ <Z»SWt> Z»M (cefuroxime 
axetil,CAS ^iB^ 64544-07-6) ^P±^^ffl>h^0^^Bffli :1 l|S^e<J 

A*TW«5* cm) fl«rffc£4&£i 
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cm) 



«FBffi ( sulbactam. CAS giS^ 68373-14-8) ^El^tP- 

sna-^ 76497-13-7) M-^^mm^pr^mmmmmM, p^jbw 

*B|wllttiJT^o fiBtftt*(MtFfli*4tl cm) JflfeMMHMS^ja. 
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wm® as 0 ¥ m w bimf es^ ¥ e w ¥ m o 




R. Ri JU£JaLT3I#t^: 









R 


Ri 


YR-1 


II -l 


N n— C— 


CH 3 


YR-2 


n-2 


OH- 
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CH 3 
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II -5 
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CH 3 


YR-6 


n-6 


0^ c . h - 

N f NH 2 


CI 



(?w) Zi«H6]«6]-3-^i£-8-^-, [[3, 

3-Zl¥»-4, 4-— ft-7-^-4-»- 1 -tC^mif [3, 2, 0]^- 

2-S]«]^]¥SH^iko 

YR-2: 5-^-l-m^Jf[4,2,0]^-2-^-2-^, 7~[[ (2 
ft-, [[3, 3-Zl¥*-4, 4--^-7-^-4-^^-l-M^m^[3, 

2, o«-2-ITi«fiMto 

YR-3: 5-«E*-l-«*?EWf[4A0]^S-2--#|-2-M, 7-[[M£ 
-1, 4-Vf B— ^~ 1 -S- Zdft£]ft£] > 3-¥S-8~^-, [[3, 3- 
-EfJ^-4, 4--^,-7-ft^-4-^-l-^^[3, 2, 0]«&-2 

YR-4: 5-^^-l-M^5f[4,2,0]^-2-^-2-^m, 7-[[^« 




«-4-«*-l-«s9f5R5f[3. 2, 0]^-2-*]^mm]¥ll^4ko 
YR-5: 5-«^-l-IM^[4,2,0]f^-2-i-2-», 7-[[^,g 
-£Ba]ft»]--8-fcft-. [[3, 3-— 4-~ 

YR-6: 5-**-l-JR*3R36f[4AO]^-2-»-2-M, 7-[[f^ 
*Z»Bfe]MS]. 3-&-8-fCft-, [[3, 3-Zl^«-4, 4--^-7-^ 
-4-«*-l-Jl*5R35f[3, 2, 0]^-2-^]i*m]*t]TO&£Jfco 

-ftmsm7mm^&, i^ii^m 
&nim<k&m cnx cm) (in ^B&r& 

iMtt^ttWI^aft;^*. ft-^ft (HI) R[F## Vytautas JJasys $ 1984 
<USP4,444,686>^H75^-^<EI5X^Ik, 1985, 16 (8), 346-9>^§tfc^&j3f 

jfirfei (3TO YRl-6 #h^&) 



5 




(m xi&mwt&mto (x=i§&Br) 




im 2 tmm* YR3-6 
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tiffl-xm i -MMb*4fe < i ) mmiMrto ( n ) £ns*i&> 

(dbu) &> :z3f B»BuBs HT«it. **«+^MB«l«Wft^ 

i ), fflStoik&mnimmmftfr^vfflJk 1 : 0.9-1 : 

1.5, g+ 1 I 0.98-1 : 1 — #J^lip&-15t!~30r+«fi 1 , &j&ttf 

m~ 30 $B+!g 15 <hflt, fijSitjg't'JpA 18 16OT-4, 12 tS 

3& *np<ffi> 3EfT». *F£H. ¥S#TMi#> ft^Tttffltttt**? 1 **!. 
fcEpSZ,®^ -¥*3EW$, gjNMfMHB4>A&=¥£ 

2 jgffl^ YR3-6 ^jHfik^tt cm, m^wjsmwk 

4fc-£#KIV), *JgffiW»*(Grinwtd)«^J, Jfc^*#J*Kfc-&4fe I (YR3-6) 



mik&m ( n -i) 11.0 ^(0.025 ¥3fiz»Bfe& ioo m 

mwr^BMX is mm* ojsgtim£m. ^B^mmnmov, 

JPAtt^ (HI) (X=I) 9.4^(0.025*^), ^0 e Cm#30^lt, ffiflM 
WJSMWfijS. S*»l!E^«5feJg«&jS*+JlPAZ»*Z.» 200 «^^7X 200 

mmoam iso n^bjtin 5 mftmmm^^mmmm^m^mm,itm 

t#^*#MSn«, ^M*£T'Ji, #12.9^amWib^YR-l, W 
80%o ^H^ffiii^^98.5%o 

•«JS5R HSGF254, »3fW IfflS? : ^^2.11(2 I 1) 

ifc^-^J (YR-1) Rf=0.8 

&ik&%Q ( I ) *£IR*P 'HNMR W,: 
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T~iT 

i 5 NOCK 



CONH 



H 2 N16S' 15 13 3 Q 8 



Cv 

7'L_n- 



-^4 

to 



8; CH 3 



ir 



•CH 



CH„ 



r 
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If 







mmmm 


3454.53 


% s 


-NH 2 


1784.53 


% s 




1734.4 


% s 


-COOR 


1677.3 


s 


-GONH- 


1623.31 


s 


-C=C- 


1536.83 


s 


-ON- 


1320.76, 1120.38 


s 


-c-o-c- 



'HNMRCDMSOdg) 



» ) 


mm 


9.6004(d,lH, J=8.4H Z ) 


-CONH 


7.2335(^1 s,2H) 


-NH 2 


6.7512(s,lH) 


Ci 5 -H 


5.9545(Abq , 2H, J=6H 2 ) 


Cii— H 


5.7445(dd, 1H, J=5H 2 , 8H Z ) 


C7-H 


5.1903(m, 1H) 


C 5 -H 


5.1518(d,lH,J=5H z ) 


C 6 -H 


4.5297(s,lH) 


C2'-H 


3.8352(s,3H) 


C 13 -H 


3.6755(m,2H) 


C 6 -H 
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3.6238,3.4619(ABq,2H,J=18.5H z ) 


C 4 -H 


2.1007(s,3H) 


(~t TT 


1.4820(s,3H) 


c 8 .^ C9-H 


1.3765(s,3H) 

i __ — 


C 8 »^ C 9 -H 



DBU 4.6 j£(0.03 iW^fl^Si 200 0°C , iUA 

fls^-* cn-o 13.1 ^(0.03 BtoWte&WPb ^ X=I) 11.2^(0.03^), 

jfcjg, ffl^illfl— H#«d»«SftRJK«, #4fc^YR-l 15.4g, ^80%. 
iftH*fcffi«9&2&K3j 98.2% o j^tt IR^l 'H NMR^^m-^^»J— ^ 

Sc. 

( n-1) 11.0 jS(0.025 ftff^Zl ¥*Zi«eR 150 

»N£$!)20°C~25"C, jtaAHTIWi^«2.1g(0.006*^)»4fc#« (HI) 

(X=I) 9.4 5^(0.025 4-6 <Mtf, ftftjg£;0T*M&£E£ 

YR-113.7g, ^$85%. iW«»98.7%o j^Kl IR*1 'HNMR 

4fc^» CYR-1) 6.45 £(0.01 ||^*^«-«#)*«*#T«#. 
JWFZJfcZJB 65 ftft, «JglPA3fir¥*WtMft 2.1 £(0.012 JS^)«TF1S1t 



7.2 g &&&&m (yr-1) Hto&ymimML, 88%., MmmaM&*& 

it&m YR-m? MUtt IR » *H NMR mik 



5 




IR (gltt#PH#> 



cm" 1 




mmmm 


3456 


% s 


— NH 2 


1784.96 


% s 




1675.89 


s 


1675.89 


1638.61 


s 


-c=c- 


1541.32 


s 


— C=N— 


1321.64, 1121.9 


s 


-c-o-c- 



! H NMR (DMSO d 6 ) 



ftm&w « ) 


ISM 


7.7107 (d,2H,J=8Hz) 


Ci8 H C20 H 


7.2326 (d,2H,J=8Hz) 


C\j H C19 H 
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1 1 1f\A f « 1 TT\ 

/.13U4 Cs,lH,) 


C, 5 -H 


5.9820 Cs 5 lH) 


C n -H 




C 7 — H 


^ 1 QH A 1 t_t T CT_t_\ 


C 6 — H 


4.yu/:> cm,iJHL,; 


C 5 — H 


4.4946 CS,1HJ 


C2' H 


4.0/83 Cs,3H.) 


C13-H 


3.9187 Cm, 1H) 


C 6 .-H 


3.5824 Cm, 1H) 




J.o5o5,J.42o7 CABq,2H,J=18Hz) 


C 4 — H 


2.3703 Cs,3H ) 


C21 H 


2.1841 (s3H) 


ft IT 


L5688 (s,3H) 


Cg.^c C 9 — H 


1.4591 (s,3H) 


C 8 .^ C 9 .— H 



mz&m cn-2) 9.1 & (0.025 mm m&fe-mmzsmm 100 

WMlPA 0.5 ft 18 3M-6, ^1^^1I-15 0 C, JqAft^ 
(HI) (X=I) 9.4 j£ (0.025 «J*3/Mtf. &J&«r*Jg, 

ftAZ.ttZ>tt 200 Sftft* 200 %&m&l&H. &±frB, fr&Zs 

150 7jc 150 *^^^7jc ioomi nmm&mt-&, 
ttmm»m&. WMm^zMz,mnmmo, ftmvtw&fmm 200 mft 
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30 aw* *tat, m&msmms&k. =mmn yr-2 &&mw 12.5 

fl^^j YR-2 ^IRW ! H NMR flftft 

17 16 



9 COO— CH 2 



zOCNHz ■^Sv.v • 



11 10 6 2 



IR(m#H>t) 



l^ijfcilf cm- 1 


3m 




3485.34, 3376.65 




0 
11 

C-NH 2 


1790.33 


S 




1737.4 


s 


-COOR 


1683.66 


s 


— CONH— 


1599.48 


m 


— c=c— 


1537.01 


m 


— C=N— 


1324.65, 1120.67 


s 


— c— o-c- 



! H NMR (DMSO d 6 ) 





mm 


9.8037 (d,lHJ=8Hz) 


CONH 


7.8390 C^s,lH) 


Ci8 H 
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6.6938 <d,lH,J=3Hz) 


C 16 -H 


6.6364 (1&s,lH ) 


C 17 H 


6.5-6.8 (^s,2H ) 


0 

ii 

— 0C-NH2 


6.0299, 5.9129 (ABq,2H,J=6Hz) 


Cii«— H 


5.8576 (dd,lH,J=5Hz,8 Hz) 


C 7 — H 


5.2520 (lH,J=5Hz) 


C 6 -H 


5.1829 (m,lH) 


C 5 --H 


4.8770, 4.6316 (ABq,2H,J=13Hz) 


Cio~~H 


A oin /" itt\ 

4.5329 Cs,lH) 


H 


3.8912 (s,3H) 


C14— H 


3.6821 (m,2H) 


CV-H 




C 4 — H 


1.4874 (s,3H) 


Cs>M C 9 - ¥S H 


1.3843 (s,3H) 


C 8 .^ C 9 - f*S H 



^3&#IA: 



fc¥*Z»BfeBc200«h+JnA=TJR5.6iSE <0.03J*4O, 
JPA<fc^4fe (H-2) 8.6 ft (0.025 JfMjO, glfcl 20TC«#M£*F, 
-15°C, JqAffc-^ (HI) (X=I) 9.4 ft (0.025 Bfc) ,-15TC«#2 

^s*jswaw^. #yr-2 12.1ft, ft*82K. Mmmmm*&&% 

fc¥*z.B»36^*^(tijpAft'MKn-3)3.6 3SE <o.ou*ao, mw 



JO 



?HP£!|-10 o C, DBU 1.53 5^(0.01 jfttttt. #nAtt^(III)(X=Br) 

3.25 (0.01 J^jO, M&&mi2'brt, ^jSt^iPA^Zifg 100 »h 3 
%«M^^30^^P15%gi^ll*l7X^50^?h, WMO^Bt, H± 

#m«rm, wa i5%m^7X^^fe-^, 4% 50 mfto » 

SttJWftfe. 5B*«fcWR=FIUg. *» OTDaA^HIHifciMfrS pH £0 2.5, 

jfcWW:«B#*Tffl. ttH. @#J1Z.KZiWIe3#C, JSSfflfcJgW YR-3 

i.05 se, Affiiftffi^irf. $m.%9i%« 

tt&m YR-3 £fc^£fci£: IR Si *H NMR ffi\k 

15 14 5 

i6 0^ 2h "^ 1onh -Ht s ^ 

17— 18 NH 2 A~ N v5 

cr 8 T UM 3 • HCI 




or? 



IR («Mfc4ffffi#) 



Rift* (cm' 1 ) 


mm 


mmmm 


3450, 3250, 2900 


jib m 


-NH 2 , -NH 


1784.3 


3S£ s 




1697.12 


m 


-CONH- 


1321.81, 1156.16 


s 


-c-o-c- 
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! H NMR (DMSOd6) 



ik^fa&i * ) 


■ t . r~— > 


9.4450 (d,lH,J=8Hz) 


-CONH 


8.4907 (j& s,3H) 


-NH 3 + 


6.0133,5.9093 (ABq,2H,J=6Hz) 


Cir H 


5.9599 (^s,lH) 


C14 H 


5.7245 (dd,lH,J=8Hz) 


C 7 — H 


5.6799 (m,2H) 


Ci6 H, Ci7 — H 


5.1979 (dd,lH,J=4.6Hz,1.6Hz) 


C 5 — H 


5.1418 (d,lH,J=4.6Hz) 


C 6 -H 


4.5294 (s,lH) 


C2* H 


4.3972 C^s,lH) 


C12 H 


3.7418,3.6256 (m,2H) 


C 6 >—H 


3.4201,3.3014 (ABq,2H,J=16Hz) 


C 4 — H 


2.7197,2.5033 (m,4H) 




2.0550 (s,3H) 


C10 H 


1.4807 (s,3H) 


c 8 »— h m c 9 .-h 


1.3738 (s,3H) 


C 8 .-H^C 9 .-H 



&=.^mZsWt& 36.5 «5tWnA4ki=r^ cn-3) 3.6 % (0.01 ^30 & 
#^4ppj-io°c, mua dbu 1.53 3£ (o.oij^jo, anAA:-^ 
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(HI) (X=I) 336^(0.009*^), Wfr&m 12 >W, fcfcBM^MAZM 

a^zjiioos^, ^jg^^ms^Mt, iPHS7.5, 

Mffi 3%kj^s,h*i^ i5%^m^im^ 50 3 wmM^^ 

»YR-3ft«ft0.9jE, WJEfc*l#*Jr*«*94.5K, j^ftfi&IR ifll ^NMR 
&~¥^ZJ|jgi;36.5 *#*JtLMfc'&*r (II -3) 3.6 j£ (0.01 «£0 jft 

#^5iJ-l0 < C»q dbu 1.53 j£ (o.oi jftflHMt. JnAffc^ (m) 
(X=I) 5.6 ^ (0.015 Jfcfc) 12 &&JM*ftlAZittZJi 

100 Sftftl PH 1 ftftmi* 150 Jt##M, tefcM+APAZ^ 

z,mm ioo ijSi»wg;Miii ph s 7.5, #m, ^mmm3% 
mmammm i5Hfam<mm&m so m^mm 3 w*rugjB«ttj* 

MPH 1)2.5, jfcfcttfrlHHfle, E#JBZMZJWfe3&, *£ : F«»YR-3ft 
«j& 0.95 3ft, i^fiE^*B^^^95.5%o ^tf^IRftl 'HNMRgj^J-b 

«*0Hd!Wfr W 0.01 *^rUfB3llBc^# DBU, Bl 0.01 *&4fc£4& 

(EI) (X=I) ^BtPU^ 1.5 <hBt. #YR-3ftKj&1.15^£, 



fc^&^WyRW*?!-*. JnAflS^ (II -3) ffi&3.72^£ (0.01* 
^J^»4P5lJ-20°CJtaA4i:^ (HI) (X=I) 3.73 Jt co.oi amio, 

Rfi3<Mrt, JqA—IK¥*5uio*7K 3XgEM4MBft50*ft, lSKttft 

tt**Hft5o«?h *#io4h*. m±&m, #mw#t*a, fflPH7.s*«« 

# $ ioo «g#$$fc-&, ttUhft4b4A4cm[ ioo »Hfenilt. ^tfJWWWBffl 

( R = ry_ r 2 = — CH3) 

2.1 3^^mitMRl 2.1 SaPF W 10 *ME*»TjtaA 
4.78 3£ (0.01 *flO ±*K te 4lr. »30##, )ftjE&ffl¥B. ^@»A 
-H¥»30«fl-, pH7i1M}>l>jft30<^, «8*io$H*. #lt#M, 
#fcB;!K.M> 25*^X3^^o -a*8r#U5. ffl«U«iC«i«*# 

YR-3&m&3.8 3£o i^H$£*B##rgfi£& 96.5%, IR ft J H NMR ill 

&-mmZM& 42ml * JnAtt,^ (II -4) 3.65 % (0.01 *#), W. 

zmmm-is'c, ^Jbdbui.53^; (o.oi^), jqJ#jg#MM^B*. raffifit 

jWAft^»m (X=Br) 3.25 (0.01 JfcflO, fflfrRM 13 >Mtf, JPAZlE¥ 

ft ioo ftft, P H7.5 HKffitjft ioo afcFf-, 10 #±Mo ftftffi 
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• 



2f 



mm pH7.5 ffinmrWL so m^-xi wm^a^tm 50 ®tx2 & 
nmm&&B&&, ttwm&rius. ^mMm^m^m^m o°c, 
fflA^HftHftanfrs prn.o, "Rain*. 3 «>c, jra 

=h». #yr-4 &m&i.*&. nmmffimffimfei&gt%}97.2%o 

tt&m YR-4 ftttj^rmfe IR 5FD »H NMR H£HiH 

15 14 



12 11 



1718 NH 2 



16\ /ir CH-CONH 



5 

7 6^S> 




HCI 



ERilfe^ (cm" 1 ) 


m& 


mmmm 


3450, 3250, 2930.55 


jfe m 


-NH 2 , -NH 


1784.63 


% s 




1697.07 


m 


-CONH- 


1321.36, 1156.95 


s 


-C-O-C- 



*H NMR (DMSOd6) 



n ) 




9.5752 (d,lH,J=8Hz) 


-CONH- 


8.8117 (s,3H) 


NH 3 + 


7.5479-7.4162 (m,5H) 


C14, is. 16. 17. 18 — H 
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6.0003, 5.8978 (ABq,2H,J=6Hz) 


Cir-H 


5.7593 (dd,lH,J=8 Hz) 


C 7 -H 


5.1956 (dd,lH,J=4.5 Hz,1.5 Hz) 


C 5 .-H 


5.0472 (s,lH) 


Ci2~H 


5.0394 (d,lH,J=4.7Hz) 


C 6 ~H 


4.5245 (s,lH) 


C2 9 H 


3.7049 Cdd,lH,J=15Hz,4.5Hz) 


C 6 .-H 


3.3689 (dd,lH,J=15Hz,1.5Hz) 


C 6 -H 


3.5419, 3.2743 (ABq,2HJ=18Hz) 


C 4 ~H 


2.0154 (s,3H) 


C10 H 


1.4477 (s,3H) 


C 8 M C 9 »— H 


1.3674 (s,3H) 


C^Wt C 9 »— H 



&~wmwwtm 50 jpA4fc-fr«i( n -4)#&4.o3 jkco.oi mov, 
Mn&mmQ'c, nnx^wm 1.062^. <o.oi*ao, o-c-sn&j&s/hftf, 
&&&m& : ®m-i5'c, %KVc&m cud cx=n 3.37 j£ (0.01^), m 
ftfc&L 2 />Bto n^m^Mm^mmmA, m^m^it^m civ) 

( R1-O- R 2 =-CH 3 6 05 %o ggjj YR-4 3.65 3£„ ^ 

M^##r2M95.6%, J^^lRm 'HNMR^^^J-hffilWIo 

C II— 5) 3.65 j£ (0.01 mfc) ^fc¥^¥« 37*^4', 

5^4p?ij-2o e c, ipADBu 1.51 ^(o.oi mtiVM&lfeMJs* inAito^j cm) 



(x=i) 3.73^; (o.oi j*4o &#30#*. ftfiJtt*4»JlPA»*Z.» 37 * 

^*^mMffi±^^m^7K^«^-^cMffi557m^iiT^, tig, 
Mfflx^^^#spH2-3, ^.s^mM, mmmst 10 tm. a*. 

ft^mZJMS*. a»3.7 3j£YR-5ftttjftfifi©ft, HPLC 

95.6% . 

YR-5 IR Si *H NMR 




• HCI 



IR (SMfeWEtf ) 



lRi|fc* (cm" 1 ) 






3400, 3200, 2900 


jIl m 


-NH 2 , -NH, -OH 


1779.61 


j^! s 




1693.71 


m 


-CONH- 


1320.64, 1183.04 


s 


-C-O-C- 



1 HNMR(DMSOd6) 





IBM 


9.1868 (s,lH) 


-OH 
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9.4460 (d,lH,J=8Hz) 


-CCfrJH- 


8.6479 (s,3H) 


NH 3 + 


7.2958 (d,2H,J=8.5Hz) 


CuCig— H 


6.7917 <d,2H,J=8.5Hz) 


Ci5,Cl7~ H 


5.9990, 5.8974 (ABq,2H,J=6Hz) 


Cir H 


5.7392 (dd,lH,J=8Hz,4.5Hz) 


C 7 -H 


5.1907 (d,lH,J=4.0Hz) 


C5' H 


5.0478 (d,lH,J=4.5Hz) 


C 6 -H 


4.9200 (^s,lH) 


C12 H 


4.5206 (s,lH) 


C2 9 H 


3.6997 (dd,lH,J=16.5Hz,4.0Hz) 


C 6 .-H 


3.3881 (dd,lH,J=l 6.5Hz,) 


C 6 .-H 


3.5535, 3.2734 (ABq,2H,J=18Hz) 


C 4 — H 


2.0171 (s,3H) 


C10 H 


1.4759 (s,3H) 


C 8 ^ CV— H 


1.3674 (s,3H) 


C 8 .^ C9.— H 



cn-5) 4.013s (0.010^) ^i5«^z:^s?«, 

^n3Wonx%^m 1.27 j£ (0.012 j§Mjo, M&&&S'bH> BBMAit 

&m cm) (x=d 3.73 % (0.01 *&) 30 tuxwrntzM 
4o*^-^i5%«,^, 5%mMm t ®m&7kmm so mft, mwiofr®, 



mm. unA^nm so m ft m^n^n &M4t&w c iv ) 

(R 1= ho-O- Rb— CH,) fe|6 6 ! ^,^fle|Sjaaft^^j6«^,# YR-5 
&m&2.56 3k. HPLH*3feiPHftA97.2%. j^fcM IRW ! H NMR ^HfllX 
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